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Background

The ship-based portion of the 2006 Texas Air Quality Study (TexAQS 1) took place late July
through mid-September in Texas. Measurements were concentrated in the Galveston Bay and
Houston Ship Channel area. Objectives for the ship-based study included characterization of
pollution sources, study of chemical/pollution transport and transformation processes, study of
coastal impacts on air quality, as well as, study of the radiative effects of aerosols.

During the campaign, NOAA’s Ozone Profiling Atmospheric Lidar (OPAL) provided high vertical
resolution aerosol backscatter at 355 nm. Meanwhile, NOAA’s High Resolution Doppler Lidar
(HRDL) performed measurements of relative 2 micron aerosol backscatter. In addition to their
unique remote sensing observations, measurements from both instruments provide context and
transport information, including boundary layer mixing and aerosol layer heights, for the in-situ
aerosol and gas-phase chemistry measurements.

OPAL Aerosol Measurements
http://esrl.noaa.gov/csd/ors/data_pages/TexAQS06/opal/

OPAL uses a 355 nm channel to obtain information on aerosol backscatter and extinction.
Displayed below are 3 example days of calibrated aerosol backscatter, calculated using a
modified Klett retrieval method.

Modified Klett Retrieval: A reference region (typically around 4000 m in height, and 1 km in
depth) was chosen where the total signal indicated very little backscatter contributed by
partlculates A small reference value (about 0.05) is assumed for the ratio of particulate to

returns are cali by assigning the reference value to
the average signal in the reference region. A two component (molecular and particulate)
Co-located Lidars, OPAL and HRDL on the fantail of retrieval technique is performed from the middle of the reference region toward the lidar. The
Aerosol Mixed Layer Heights NOAA's Research Vessel Ronald H. Brown particulate extinction to ratio is esti and d constant with height.
The Aerosol Boundary Layer (ABL) typically contains greater aerosol concentrations than TexAQS Zggﬁmﬁo\égvmosohép Position
the free troposphere and therefore aerosol backscatter in the ABL is usually larger. We use
a Haar wavelet technique to detect backscatter boundaries (regions of high aerosol gradient)
in a vertical cross section of lidar observations that include the ABL.
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High Resolution HRDL-TexAQS 2006: Zenith Return Signal Strength

Ozone Profiling
Doppler Lidar (HRDL)

Atmospheric Lidar
(OPAL)

OPAL Products
= Un-calibrated Total Backscatter (includes
signal from molecules and particulates)
= Calibrated Backscatter
= Aerosol Mixed Layer Height Estimates
= Vertical Profiles of Ozone
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OPAL on the R/V Ron Brown (above). Scanner and
scan sequence diagram (below). The OPAL is a Differential Absorption Lidar (DIAL)
which emits laser pulses at four ultraviolet
wavelengths [266, 289, 299 and 355 nm]. Aerosol
measurements utilize the 355 nm wavelength.
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